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III. 855-856 = h 2294-2295.—These also occur in M. FJam- 
marion’s list, because W. Herschel in 1790 estimated the position- 
angle = 6o° and the distance 60", while d’Arrest found 50° and 
43 ;/ . The objects are both excessively faint, and it would be 
easy to count up hundreds of similar discrepancies. In 1872 
the angle and distance were measured at Birr Castle, and found 
= 5i°*o and 6i"*5. 

I have spared no trouble in going through these cases one 
by one, although in some the evidence was of such a character 
as hardly to deserve a refutation. I wmuld suggest to anybody 
who in future should feel inclined to lay a case of proper motion 
or variability of a nebula before the public, first to peruse the 
remarks of d’Arrest in the Astr. Nachr. vol. lvii. icol. 342. In 
making micrometric observations of these interesting objects we 
must be content to work for unborn generations, or at least not 
to expect immediate and startling results, which would look 
well in popular books. 

Armagh Observatory: 

1887, May . 


Note on the Effect of Refraction in Stellar Photography. 
By J. L. E. Dreyer, Pli.D. 


In his paper read at the April meeting of the Society, Mr. 
Grubb has assumed that a displacement of o"-5 is the smallest 
which would sensibly affect the symmetry of the image of a star 
on a photographic plate. It is of interest to see how soon 
refraction will move the image to this extent, assuming the 
action of the clock to be absolutely perfect and the instrument 
accurately adjusted f 

The well known expressions for refraction in Bight Ascension 
and Declination, first given by Bessel in the Monatliche Corre¬ 
spondent, xvii. p. 214, are 


57 


tf tan t sin if/ 
cos 8 sin ( if/ + 8 ) 


and 57" cot (4 4- 8 ) 


* In the single measure of distance at Birr Castle on Oct, 29, 1877, there 
is an obvious error of one revolution of the screw = 65''-i. 

f This question is not considered in Prof. Pickering’s valuable paper, 
“ Investigation in Stellar Photography.” . 
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where ij/ is determined by tant i £r = cos£cot0, while t is the hoar- 
angle, 8 the Declination, and <fi the latitude. The rate of change 
of refraction is found by differentiation with regard to t. 


da 

dt 



cos 4 

sin (4 H- 5 ) tan <£> 


v Z 

\ (1 + tan <p tan S cos t) 


d%_ „ f co sf \ 
d,t vsin(4 + 5 )/ 


2 

cot (j> sin t 


The trail left on the plate after an exposure of n seconds of 
time will now be the resultant of the displacements along the 
parallel and the hour-circle equal to 


I Kn da * 

—-4— — cos 0 
206265 dt 


and 


15^ dd 
20626$ dt 


Assuming the latitude = 50°, the following table shows the 
values of these quantities for various parts of the sky for a change 
of 4 m , or i° in hour-angle. 
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The value of da cos 8 increases with south decimation, being 
on the meridian and at — io° = i "*28, and at — 20° = i"* 87. 
Refraction accelerates the rising of a star, so that the apparent 
place of a star in the east will be in advance of the true one, but 
the difference of hour-angle gradually diminishes as we approach 
the meridian. After the culmination they change places, the 
apparent place now being behind the true one. A slight uniform 
retardation of the clock will thus do away with the greater part 
of the error in the direction of the parallel, as the table shows 
how very slowly da cos 8 changes with the hour-angle. The case 
is different with regard to the effect of refraction along the hour- 
circle, as the full amount of the change in this will cause dis¬ 
placement of the star on the plate, and it seems that a declina¬ 
tion clock will ultimately become desirable, though the mechanical 
arrangements would be somewhat complicated if the instrument 
were to be available for lengthened exposures on any part of 
the sky. But this would be unnecessary m the case of system¬ 
atic work, such as star-charting, as this could always be carried 
on close to the meridian, where the refraction in declination 
changes very slowly. Thus, for the latitude of 50° an equatoreal 
star will be 2 7 m past the meridian, and a star of +25 0 Decli¬ 
nation 39 111 past the meridian, before a displacement of o n *5 
occurs. 
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